Background. Wellbeing issues are increasingly incorporated within conservation biology and 5 environmental sciences, both in academic research and in applied policies such as the global 6 sustainable development plans. The role of landscape on human wellbeing has been widely 7 reported, but a comprehensive understanding of the role of soundscape has yet to be explicated.
INTRODUCTION 36

The study of Human Wellbeing in Conservation and Environmental Sciences
37
The importance of addressing wellbeing issues as part of global strategies and action plans for reported that the loss of ecosystems, species, populations, and genetic diversity has implications 54 for human health by altering the goods and services provided by natural ecosystems, such as: 55 decreasing global food productivity, eliminating species important for medical use, increasing the 56 rate of infection diseases, and others (Chivian, 2002) . Hence, the integration of human perspectives 57 in ecological/conservation sciences might stimulate the generation of strategies and action plans 58 that aim to maintain ecosystem integrity, of which humans are an integral part.
59
The study of the role of the natural environment on human wellbeing is complex. Not least because 60 definitions of wellbeing vary; however, even though there is a current lack of consensus on how to 
Evaluating the associations between Soundscape and Wellbeing
70
In addition to the role of landscape, the role of soundscape in human wellbeing is now recognised 71 (Sattar et al., 2016) . Soundscape has been defined as all the sounds emanating from a landscape, 72 including multiple sonic sources: geophony (geophysically produced sounds), biophony
73
(biologically produced sounds) and anthrophony (sounds produced by humans) (Pijanowski et al., 74 2011b). The study of the effects of soundscape, or of specific sonic sources, on wellbeing has been 75 of interest in a wide range of fields such as psychoacoustics, medical sciences, acoustic ecology, 76 soundscape ecology, ethnomusicology, bioacoustics, engineering, and others. However, 77 information is scattered across disciplines and integration across them is difficult, as specialist 78 academic language can sometimes be a barrier (Nielsen-Pincus et al. (2007) and Klein (1984) . 79 Furthermore, most of the work has been centred around quite specific facets of sound, and human 
85
Research has also been carried out on the influence of sounds at individual, social and cultural 86 levels. For example, the pioneers of soundscape studies, Barry Truax (Truax, 1978) and Murray
87
Schafer (Schafer, 1994) , started by studying the relationship and interactions between humans and 88 the sonic environment, including musical orchestration, aural awareness, and acoustic design 89 (Pijanowski et al., 2011b) . They brought new concepts to the field that highlighted the 90 consequences of industrialization (and of noise pollution) on the quality of a sonic environment.
91
Since then, it has been recognized that not only humans, but also the natural environment, has been 92 impacted by habitat modification (Schafer, 1994) .
93
More recently, the field of ecoacoustics has emerged, which considers sound as a component and 94 an indicator of ecological processes occurring in an ecosystem (Sueur and Farina, 2015) . Sounds 95 are the material from which different ecological processes can be inferred to investigate the ecology 96 of populations, communities and landscapes (Sueur and Farina, 2015) . This discipline harbours the 97 field of soundscape ecology, which investigates how sound in landscapes can be used to understand 98 coupled natural-human dynamics across different spatial and temporal scales (Pijanowski et al., 99 2011b). Several ecological hypotheses underpin this research, such as the Acoustic Niche 100 Hypothesis 1 (ANH) (Krause, 1987) , the Acoustic Adaptation Hypothesis 2 (AAH) (Daniel and 101 Blumstein, 1998) and the Morphological Adaptation Hypothesis 3 (MAH) (Podos, 2001 ). These 102 postulations explain how the soundscape becomes structured through the evolutionary pressures 103 that occur within natural acoustic communities according to physical structure, the adaptive 104 mechanisms of sound production and transmission, the reduction of acoustic competition, and the 105 behavioural processes associated with vocalizing species (Farina, 2014b 
MATERIALS & METHODS
132
A systematic literature review was carried out based on data compiled from academic literature on 133 the topic of 'soundscape and its associations with wellbeing'. This is comprised of two 
Corpus construction
137
In order to compile publications on the topic of research, it was necessary to identify a set of words
138
('topic words') that were used to conduct a search within abstracts, titles or keywords of online for in the same online dictionaries. However, these synonyms were not included as they were 148 considered inappropriate for the search strategy (e.g. they included terms such as 'landscape',
149
'sound wave' and others which diverged from the focus of this study). In order to find more suitable 150 synonyms, a brief review of related terms used in relevant publications on the topic was carried 151 out: 'soundscape' appeared as a term in the late 1970s (by Murray Schafer), but it also has been 152 referred to in literature as 'sonic environment' (Truax 1978) In order to provide an overview of the linkages between research across disciplines, bibliometric 169 networks were constructed and viewed using VOS Viewer (version 1.6.5). Four maps were Kingdom (13.6%), China (9.12%), Germany (6.24%) and other European countries ( 5% each).
290
The temporal network, based on the average publications per year ( fig. 2B ), shows that United (8.98%) and Applied Acoustics (7.90%), followed by Acta Acustica United with Acustica (4.68%),
317
Proceeding of Inter-noise 2016 (3.12%) and Landscape and Urban Planning (2.34%).
318
Temporal analysis (Fig. 3B) shows how research into soundscape has evolved through distinct contributing to the aims of this study were removed from the dataset (e.g. studies of speech, virtual 343 reality, technology).
344
A dataset with 300 samples was manually labelled and used for evaluating the quality of the 
364
A conceptual map of the association between 'soundscape' and 'wellbeing', based on the 365 publication-keywords list, is presented in Figure 5 . The map was separated into human and non-366 human species and divided into positive and negative associations, to facilitate comprehension.
367
'Health' associations with soundscape was the category with the highest number of keywords. 
DISCUSSION
383
This study analysed the largest collection of academic literature at the intersection of ecological 384 and social research into soundscape and wellbeing to date. Based on a systematic review carried 385 out using bibliographic software analyses tools, the origins and the evolution of research in 386 soundscape and wellbeing are reviewed; temporal and spatial dynamics of the field were also 387 characterized. Additionally, a classification model that describes the domains of wellbeing 388 associated with soundscape was described. humans, but on ecological understanding and the implications of noise in the ecosystem.
402
The evolution of the field, evidenced by the appearance of differing terminology through time, has 403 occurred over a relatively short period of time. Before the 21 st century publications were scarce.
404
The appearance of a new lexicon on the subject seems to be related to the emergence of new 
419
Spatial analysis highlighted the influence that some nations have had on the evolution of the field.
420
Most of the contributions have been produced in industrialized or ´developed´ countries, which can 421 be considered as a bias of knowledge with regard to data collection or within the field of research.
422
The scarcity of publications from 'developing countries' could be explained by three possible 
Defining categories of the association of Soundscape with Wellbeing
440
The analysis suggests that described associations between soundscape and wellbeing could be It is important to consider that the increase in work published on the topic over time is also an 
Health
452
Of all the identified categories, the domain that has been better described in the scientific literature 453 is 'Health'. This might be explained by the great number of years that the topic has been studied in terms, it was difficult to define the positive associations within this category as the terms are not self-explanatory or not so evident, but after reviewing material on the topic (e.g. Dumyahn and 505 Pijanowski, 2011 , Farina, 2014b , Sueur and Farina, 2015 it was easier to classify them. 
Gaps and limitation of the study
532
The systematic review presented in this study identified gaps in literature compilation which might 533 reflect limited or lack of publications in particular research areas. In this study two main gaps or 534 biases were observed: 1. Most of the studies were conducted by academic institutions from 535 'developed countries' and 2. Literature based in the ecological and social/cultural realms was 536 scarce. These limitations may reflect the current status of knowledge of the field, but at the same 537 time stimulates future investigation. Work in these areas may extend the understanding of the 538 association between soundscape and wellbeing. It is important to also consider that gaps might be 539 a consequence of a constrained search strategy. As discussed above, this study did not include 540 information published in additional databases and in 'grey' literature, due to software requirements.
541
Furthermore, it did not include other languages, which could be a bias particularly of publications 542 conducted in non-western societies. Additionally, although keyword analysis provides relevant 543 information on each publication, it does not cover all the theoretical thinking associated with this 544 topic; as a consequence, important information published on the topic might not be considered 545 within this framework.
546
This work should be taken as a general framework with which to understand the current status, involves, yet scientists use a range of synonyms, such as 'biological/ecological/ecosystem 586 integrity', or 'ecological/ecosystem health' to describe the ability of an ecosystem to support and 587 maintain ecological processes and a diverse community of organisms (Karr, 1991) . Moreover, there 588 is no consensus of how to measure it, therefore results on the topic are scarce.
589
This work reports the largest analysis of the relationship between soundscape and 590 ecological/human wellbeing to date. It could be considered as a reference for further work on the 591 topic, especially within the field of soundscape ecology, which promotes research on the 592 implications of soundscape conservation on wellbeing (Dumyahn and Pijanowski, 2011) . The 593 methodology used in this study is shown to be an effective tool for analysing large collections of 594 data in short periods of time. With these tools the main questions of the study were addressed by 595 extracting and synthesizing relevant concepts/terms generated by the topic; nevertheless, it was 596 necessary to delve deeply into literature to understand the ambiguities or non-self-explanatory 597 terminology. Further work is necessary in order to complete/improve the framework generated on 598 the topic, in particular by including other sources of information (i.e. databases or 'grey literature') 599 that were not considered in this study, and publications in other languages. Furthermore, several 600 gaps in research were observed in the analyses; further research is recommended in order to 601 develop a more comprehensive understanding of the associations between soundscape and 602 wellbeing, such as information generated by non-western societies, and exploration of the 603 ecological and sociocultural aspects of wellbeing. 
